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Petroleum and Their Related Products of Synthesis or Biological Origin Sectional Committee, PCD 03 


FOREWORD 


This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Petroleum and 
Their Related Products of Synthesis or Biological Origin Sectional Committee was approved by the Petroleum, 
Coal and Related Products Division Council. 


Vacuum gas oil (VGO) is an output of vacuum distillation tower of petroleum distillation. It is a refinery 
intermediate product produced from various sources such as crude distillation, coker and hydrocracker. VGO is 
generally used by the refineries as a feedstock for ‘fluid catalytic cracking units’ (FCCU), as a product blend stock 
in ‘residual fuel oil’, ‘marine fuel oils’ and as a cutter stock in Bitumen. It can also be used as a petrochemical 
feedstock by steam crackers. VGO is also a precursor for the production of motor gasoline and diesel. It is also 
used in steam cracking. If a refinery lacks enough cracking to upgrade the VGO it generates, it will sell this as 
an intermediate to another refinery. VGO is thus imported or exported or traded between the refineries within the 
country. Therefore, in order to cater the requirements of revenue authorities, in classifying the product and to help 
in monitoring the quality of the product imported, this draft is being prepared 


This standard also includes sour VGO that is not hydro treated and thus containing higher sulphur content. 
VGO is often available as lighter and heavier fraction called LVGO and HVGO, respectively. However, this draft 
standard does not include any such classification, but covers the requirements of both the grades as VGO only. 


This standard is based on the experience gained by the refineries in the country and the types of VGO available 
for them. 


The following alternate test methods also exists for testing the requirements specified in Table 1. In case of dispute 
the methods mentioned in Table | shall be the referee method. 


Density ASTM D4052, ASTM D1298 
Kinematic viscosity ASTM D445, ASTM D 7042 
Sulphur ASTM D4294, ASTM D 2622 
Flash point ASTM D 93 

Distillation ASTM D6352 / ASTM D 1160 
Pour point ASTM D 5949, ASTM D 5950, ASTM D 5985, ASTM D 97 
Carbon residue, conradson ASTM D4530, ASTM D 189 
Nitrogen ASTM D4629, ASTM D 5762 
Nickel ASTM D7111, IP 501, UOP 407 
Vanadium ASTM D7111, IP 501, UOP 407 
Asphaltenes ASTM D 6560 


The composition of the committee responsible for the formulation of this standard is given in Annex A. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with 
IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )’. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 
VACUUM GAS OIL ( V G O ) — SPECIFICATION 


1 SCOPE 


This standard prescribes the requirements and the 
methods of sampling and test for the Vacuum Gas oil 
(VGO), a refinery intermediate, used to produce motor 
gasoline and automotive diesel fuels. 


2 REFERENCES 


The following standards contain provisions, which, 
through reference in this text, constitute provision of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 


IS No. Title 


1070 : 1992 Reagent grade water 


(third revision) 


1448 Methods of Test for petroleum 


and its products 


Part 10/Sec 2 : 2013/ 
ISO 3016 : 1994 


Cloud point and pour point, 
Section 2 Determination of 
pour point (second revision) 


Part 16 : 2014/ 
ISO 3675 : 1998 


Crude petroleum and liquid 
petroleum products — 
Laboratory determination 
of density — Hydrometer 
method (fourth revision) 


Part 21 : 2019/ 
ISO 2719 : 2016 


determination of flash 
point — Penky — 
Martens closed cup method 
(fourth revision) 


Part 22 : 2019 Determination ofasphaltenes, 
heptane insoluble in crude 
petroleum and petroleum 


products (third revision) 


Part 25/Sec 1: 2018/ Transparent and opaque 
ISO 3104 : 1994 liquids, Section 1 
Determination of kinematic 

viscosity and calculation 

of dynamic viscosity 


(second revision) 


IS No. Title 


Part 122 : 2013/ 
ISO 6615 : 1993 


Determination of carbon 
residue — Conradson method 
(first revision) 


Part 145 : 1994 Sodium, nickel and vanadium 


in fuel oils and crude oils 


by atomic absorption 
spectroscopy 
Part 153 : 2012/ Petroleum products — 


ISO 20847 : 2004 Determination of sulfur 
content of automotive fuels — 
Energy — Dispersive X — Ray 


fluorescence spectrometry 


Part 155 : 2020 Determination of trace 
nitrogen in liquid 
petroleum hydrocarbons by 
oxidative combustion with 


chemiluminscence detector 


Part 167 : 2018/ 
ISO 12185 : 1996 


Determination of density — 
Oscillating U — Tube method 


3 TERMINOLOGY 


3.1 Vacuum Gas oil (VGO) 


It is a refinery intermediate product produced from 
various sources such as crude distillation, coker and 
hydrocracker. It is used by the refineries as a feedstock 
for fluid catalytic cracking units (FCCU), and hydro 
cracking units; as a product blend stock in residual fuel 
oil, marine fuel oils and as a cutter stock in bitumen. 
VGO is also a precursor for the production of motor 
gasoline and diesel. 


4 REQUIREMENTS 


4.1 Description 

The material shall be clear and bright fluid, free from 
foreign matter, sediment and visible impurities. 

4.2 Composition 

The material shall be blend of hydrocarbons ranging 
above C15. 


4.3 The material shall also comply with therequirements 
of Table 1 when tested with methods specified in given 
in col (4) of Table 1. 
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Table 1 Requirements for Vacuum Gas Oil 
( Clause 4.3 ) 


SI No. Characteristic Requirement Test method, Ref to 
Part of IS 1448/ASTM 
(69) (2) 6) (4) 
i) Density at 15 °C, kg/m? 840 - 970 Part 167/Part 16” 
ii) Kinematic viscosity, mm?/s, at 100 °C 3-25 [Part 25/Sec 1] 
ili) Sulphur, mass percent, Max 5.0 Part 153 (for sulphur range — 30 to 500 ppm) 
ISO 8754 (for sulphur range — 0.03 percent to 5.0 percent) 
iv) Flash point, pensky martens closed cup, °C, Min 66.0 Part 21 
v) Distillation ASTM D 1160 
a) Initial boiling point, °C To report” 
5 percent recovery v/v, °C, Min 300 
b) Final boiling point, °C To report” 
vi) Pour point, °C, Max +60 Part 10/Sec 2 
vii) Carbon residue, conradson, mass percent, Max Part 122 
viii) Nitrogen, mg/kg To report” Part 155 
ix) Nickel, ug/g To report” Part 145 
x) Vanadium, ug/g To report” Part 145 
x1) Asphaltenes, mass percent, Max To report” Part 22 


D Shall be the referee method, in case of dispute. 
2 As agreed between purchaser and supplier. 


5 PACKING AND MARKING 


5.1 Packing 


5.1.1 The containers used for storage and transport of 
the material shall comply with the requirements of the 
latest issue of Red Tariff in addition to the requirements 
laid down by the Petroleum and Explosives Safety 
Organization (PESO), for packing, storage and transit 
of flammable liquids and the International Maritime 
Organisation (IMO)/International Maritime Dangerous 
Goods (IMDG) regulations as applicable therein for 
transport by ships, from time to time. 


5.1.2 Petroleum and Explosives Safety Organization 
(PESO) requirements for ensuring necessary safeguards 
against the risk arising from the storage and handling of 
large volumes of flammable liquids shall be followed, 
at all times, to prevent accidents by fire or explosion. 


5.2 Marking 


5.2.1 The material shall be supplied in accordance with 
the marking and shipping regulations laid down by 
Petroleum and Explosives Safety Organization (PESO) 
from time to time. 


5.2.2 Each container shall also be marked with the 
following information: 


a) Name and grade of the material; 


b) Indication of the source of manufacture, initials or 
trade-mark, if any; 


c) Volume of the contents, in litres; 
d) Year of manufacture or packing; and 
e) Any other statutory requirements. 


5.2.3 Each road container shall have the caution label 
‘FLAMMABLE’ together with the corresponding 
symbol for labelling of dangerous goods as given in 
IS 1260 (Part 1). 


5.2.4 BIS Certification Marking 


The product(s) conforming to the requirements of 
this standard may be certified as per the conformity 
assessment schemes under the provisions of the 
Bureau of Indian Standards Act, 2016 and the Rules 
and Regulations framed thereunder, and the products 
may be marked with the Standard Mark. 


6 HANDLING 


The material shall be handled in accordance with 
the marking and shipping regulations laid down by 
Petroleum and Explosives Safety Organization (PESO) 
from time to time. 


7SAMPLING 


Representative samples of the material shall be drawn 
as prescribed in IS 1447 (Part 1). 
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8 QUALITY OF REAGENTS 
Unless specified otherwise, pure chemicals and distilled 
water shall be used in tests (see IS 1070). 


NOTE — Pure chemicals shall mean chemicals that do not 
contain impurities which affect the result of the analysis. 
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ANNEXA 
( Foreword ) 


COMMITTEE COMPOSITION 
Petroleum and their Related Products of Synthesis or Biological Origin Sectional Committee, PCD 03 


Organization 


In Personal Capacity 
Afton Chemicals, Mumbai 
Ashok Leyland Ltd, Chennai 


Association of State Road Transport Undertaking 
(ASRTU), New Delhi 


Automotive Research Association of India, Pune 


Bajaj Auto Ltd, Pune 
Bharat Oman Refineries Lid, Sagar, MP 


Bharat Petroleum Corporation Ltd, Mumbai 
Biodiesel Association of India, Mumbai 


Biogas Forum of India, New Delhi 
Bosch Ltd, Bengaluru 


Centre for Consumer Education, Research, Teaching, 
Training and Testing (CONCERT), Chennai 


Centre for High Technology, Ministry of Petroleum 
and Natural Gas, New Delhi 


Centre for Science and Environment (CSE), 
New Delhi 


Chennai Petroleum Corporation Ltd (CPCL), Chennai 


Central Pollution Control Board, 
(Ministry of Environment & Forests), New Delhi 


Consumer Guidance Society of India, Mumbai 


Directorate General of Civil Aviation, New Delhi 


Directorate General of Aeronautical Quality 
Assurance 


DRDO-Centre for Military Airworthiness and 
Certification, Bengaluru 


Federation of Indian Petroleum Industry, New Delhi 


Representative(s) 


Dr L. M. Das (Chairman) 
SHRI ANAND KUMAR 


SHRI BALAKRISHNAN D. 
SHRI MAHESH P. (Alternate) 
SHRI R. R. K. KISHORE 
SHRI CAPT V. V. RATNAPARKHI (Alternate) 
SHRI M. A. BAWASE 
DR S. S. THIPSE (Alternate) 
SHRI YOGESH. R. MAHAJAN 
SHRI ANAND PRATAP RAGHAV 
SHRI B. SRIDHAR (Alternate) 
SHRI R. SUBRAMANIAN 
SHRI C. SHANMUGANATHAN (Alternate) 
SHRI N. S. BALAMUKUNDAN 
SHRI SANJEEV GUPTA (Alternate) 
Dr A. R. SHUKLA 
SHRI A. FREDRICK 
SHRI D. RAMARAJU (Alternate) 
SHRI K. KRISHNAKUMAR 
SHRI M. SOMASUNDARAM (Alternate) 


SHRI P. RAMAN 
Dr N. S. RAMAN (Alternate I) 
SHRI SHEKAR KULKARNI (Alternate II) 


Ms ANUMITA ROYCHOWDHURY 
SHRI VIVEK CHATTOPADHYA (Alternate) 


Dr V. SELVAVATHI 
SHRI H. RAMAKRISHNAN (Alternate) 


SHRI DINABANDHU GOUDA 


DR SITARAM DIXIT 
DRM. S. KAMmATH (Alternate) 


SHRI AMIT GUPTA 
SHRI DHARMENDRA SINGH YADAV (Alternate I) 
SHRI RAKESH KUMAR (Alternate II) 
SHRI SANTOSH NAMDEO 
SHRI SANTOSH ANMDEO INGOLE (Young Professional) 
SHRI R. SHANMUGAVEL 
SHRI R. KAMALAKANNAN (Alternate) 


Suri D. L. N. SASTRI 


Organization 
General Motors, Maharashtra 


Gulf Oil Lubricants India Ltd, Mumbai 


Hero Motocorp Ltd, Gurugram 


Hindustan Petroleum Corporation Ltd, Mumbai 


Honda Cars, Noida, UP 

Indian Institute of Petroleum, Dehradun 

Indian Oil Corporation Ltd, (R & D Centre), 
Faridabad 

Indian Oil Corporation Ltd, (Refineries), New Delhi 

Indian Oil Corporation (MKTG), Mumbai 

Lubrizol India Ltd, Mumbai 

Mahindra and Mahindra Ltd, Chennai 

Mangalore Refinery and Petro-Chemical Ltd, 


Maruti Udyog Ltd, Gurugram 


Ministry of Agriculture, Delhi 
Ministry of Defence (DRDO), Ahmednagar 
Ministry of New and Renewable Energy, New Delhi 


RDSO, Ministry of Railways, Lucknow 
Ministry of Road Transport and Highways, 


New Delhi 
Nayara Energy, Mumbai 


ONGC, New Delhi 


Oil Industry Safety Directorate, Noida 


Petroleum Conservation Research Association, 
New Delhi 
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Representative(s) 


SHRI SUNIL P. S. 
SHRI RAJENDRA KHILE (Alternate) 


Dr Y. P. Rao 
SHRI SANJAY KUMAR (Alternate I) 
SHRI JENCEN MATHAI ARIVANNOOR (Alternate II) 


SHRI FEROZ ALI KHAN 
SHRI ABHAY KUMAR (Alternate) 


SHRI ELECHERAN KUMAR 
SHRI SANTOSH DHAKU BHOGALE (Alternate I) 
SHRI SHITANSHU Pati TRIPATHI (Alternate II) 
SHRI ROHIT KUMAR GUPTA (Young Professional) 


SHRI TARUN BHAT 
SHRI N. S.TALIB (Alternate) 


Dr ANJAN Ray 
Dr T. BHASKAR (Alternate) 


SHRI V. KAGDIYAL 


SHRI R. K. KAUSHIK SINGHA 
Dr Y. S. JHALA (Alternate) 


SHRI MANISH MALHAN 
SHRI KRISHNAMOORTHY A. S. (Alternate) 


SHRI ANAND REDKAR 
SHRI PUNEET VERMA (Alternate) 


SHRI R. RAMAPRABHU 


SHRI V. NANDA KUMAR 
SHRI M. SALINA KUMAR (Alternate I) 
SHRI SUDESH KAMATH P. (Alternate II) 


SHRI SHAILENDER SHARMA 
SHRI VIKRAM KHANNA (Alternate) 


REPRESENTATIVE 
SHRI K. MATHIVANAN 


SHRI S. K. JAGWANI 
DR VASANTHA THAKUR (Alternate) 


SHRI RAJESH SRIVASTAVA 
SHRI SONAM GUPTA (Alternate) 


REPRESENTATIVE 


SHRI MRIGANKA TARAFDAR 
Suri DHAVAL Dosut (Alternate 1) 
SHRI SABYASACHI KUMAR (Alternate II) 
Suri MILAN Vasoya (Young Professional) 


SHRI AJAY KUMAR JAIN 
SHRIMATI LEENA JOHN (Alternate I) 
Suri DINESH S. R. REDDY KAKUTURI (Alternate II) 


SHRI MANISH SARDA 
SHRI RAJESH MANOCHA (Alternate) 


SHRI M. P. BANGWAL 


IS 17792 : 2022 


Organization 
Petroleum and Explosives Safety Organization, 
Nagpur 


Reliance Petroleum Limited, Mumbai 


Society of Indian Automobile Manufacturers, 
New Delhi 


Tata Motors Ltd, Pune 
TVS Motor Company Ltd, Hosur, Tamil Nadu 


BIS Director General 


Representative(s) 


Dr S. K.Drxir 
SHRI NINAD GAWADE (Alternate) 


SHRI SUBIR K. CHATTOPADHYAY 
SHRI Ravi V. Desar (Alternate) 


SHRI PRASHANT KUMAR BANERJEE 
DR. SANDEEP GARG (Alternate I) 
SHRI Diwit PRAJAPATI (Alternate II) 


SHRI SETHURAMALINGAM TYAGARAJAN 
SHRI GOWRISHANKAR P. S. (Alternate) 


DR JABEZ DHINAGAR 
SHRI ANAND Kumar M. S. (Alternate) 


SHRIMATI NAGAMANI. T, SCIENTIST ‘E’ AND HEAD (PCD) 
[ REPRESENTING DIRECTOR GENERAL ( Ex-officio ) | 


Member Secretary 


SHRIMATI NAGAMANI.T 
SCIENTIST “E” AND HEAD (PCD), BIS 


Aromatic hydrocarbons, Petroleum solvents and Preservatives Subcommittee, PCD 3:2 


Organization 
Mangalore Refinery and Petro-Chemical Ltd 
Bharat Petroleum Corporation Ltd, Mumbai 
Central Pollution Control Board, New Delhi 
Chennai Petroleum Corporation Ltd, Chennai 
Centre For High Technology, New Delhi 


Federation of Indian Petroleum Industry, New Delhi 


Nayara Energy Limited, Mumbai 


Hindustan Petroleum Corpn Ltd, Mumbai 


Indian Institute of Petroleum, Dehradun 


Indian Oil Corporation Ltd, (R & D), New Delhi 


Indian Oil Corporation Ltd, (Marketing), Mumbai 


Representative(s) 


SHRI NANDAKUMAR V. (Convener) 


SHRI C. SANMUGANATHAN 
SHRI SIDDHARTHA MITRA (Alternate I) 
SHRI SAGAR JANAMPELLI (Alternate 11) 


SHRI DINABANDHU GOUDA 


Dr V. SELVAVATHI 
SHRI H. RAMAKRISHNAN (Alternate) 


Suri N. S. RAMAN 
SHRI P. RAMAN (Alternate I) 
SHRI SHEKAR KULKARNI (Alternate II) 


SHRI D. L. N. SASTRI 


SHRI MRIGANKA TARAFDAR 
Suri DHAMAL Dosui (Alternate I) 
SHRI SABYASACHI KUMAR(Alternate II) 


SHRI ELECHERAN KUMAR 
SHRI SANTOSH DHAKU BHOGALE (Alternate ]) 
SHRI SHITANSHU Pati TRIPATHI (Alternate II) 
SHRI ROHIT KUMAR GUPTA (Young Professional) 


DR SANAT KUMAR 

SHRI PRASENJIT GHOSH (Alternate) 
Dr M. Sau 

Dr A. K. Arora (Alternate) 


SHRI KRISHNAMOORTHY A. S. 
SHRI G. K. SHARMA (Alternate) 


Organization 
Indian Oil Corporation Ltd, (Refineries) 
Indian Paint Association, Kolkata 


Mangalore Refinery & Petro-chemical Ltd, 
Mangalore 


ONGC, Surat 


Reliance Industries Ltd, Jamnagar 


The Solvent Extractors’ Association of India, Mumbai 


Hindustan Petroleum Corp Ltd (R & D), Bengaluru 


Hindalco Industries Ltd 


Goa Carbon Limited, Panaji 
NALCO 
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Representative(s) 


SHRI S. BHAR 

SHRI CHANDAN PaL (Alternate) 
Dr M. B. GUHA 
SHRI MATHEW K. SAM 

SHRI SATISH KUMAR (Alternate) 


SHRI AJAY KUMAR JAIN 
SHRIMATI LEENA JOHN (Alternate I) 
SHRI DINESH S. R. REDDY KAKUTURI (Alternate II) 


SHRI KISHOR MAHAJAN 
SHRI RAVISHANKAR V. DESAI (Alternate) 


SHRI A. R. SHARMA 
Dr V. S. VADKE (Alternate) 


SHRI B. RavI 
SHRI K. RAGHAVA KRISHNA (Alternate) 


Dr PRADIP KUMAR BANERJEE 
SHRI K. VENKATESH (Alternate I) 
SHRI HARSHAD KUMAR PANDIT (Alternate II) 


SHRI JAGMOHAN CHABRA 
SHRI S. K. ALI 


Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 


Copyright 


BIS has the copyright of all its publications. No part ofthese publications may be reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Director (Publications), BIS. 


Review of Indian Standards 


Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
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